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91 « 8 

1 ifift? 
2 ftSf 89*0)1511 

A 1 it ft?. 

10 

MetAlaThrSerSerPheAsnl leAsnGluLeuValAlaSer 
20 

HisGlyAspLysGlyLeuLeuAlaThrAlaLeuValAspLys 

30 40 
AlaAlallisGluGlnLeuGluGluGlnLeuGlnllisGlnArg 
50 

ArgGlyArgLysValTyrValArgAsnValLeuSerValLys 

60 70 
AspSerGluVal I leArgAsnArgTyrGlyGlylysTyrAsp 

80 

LeullisLeuThrGtnGlnGlnPheAlaProHisGlyLeuAla 
90 

GlyAlaLeuArgLeuCysGluThrLeuAspCysLeuAspSer 

100 110 
PheProSerSerGlyleuArgGlnAspLeuValLeuAspPhe 
120 

GlyGlySerTrpValThrHisTyrLeuArgGIyllisAsnVal 
130 140 
HisCysCysSerProCyaLeuGlylleArgAspLysHetArg 

150 

HisThrGluArgLeurtetAsnMetArgLysIIelleLeuAsn 
160. 

AspProG I nG I nPheAspG I y A rgG 1 nProA spPheCys Thr 



170 180 
HisProAlaAlaAspCysLysValGlnAiaJUsPheAla! le 
190 

Ser I lellisGiyGlyTyrAspMetGlyPheArgGIyleuCys 
200 210 
GluAlaHetAsnAtaHisGlyThrThrleuLeuLysGlyThr 

220 

MetMetPheAspGJyA Ufle tMe tPheAspAapG 1 nG I y II e 

IleProGI uLeuAsnCysGlnTrpArgLysI ieArgAsnAla 

240 250 
PheSerGluThrGI uAspValThrProLeuValGlyLysLeu 
260 

AsnSerThrValPheSerArgVal ArgLysPheLysThrLeu 
270 280 
Va I A 1 aPheAspPhe 1 I eAsnG I uSerThrMe tSerTyr Va i 

290 

II isAspTrpGluAsn 1 1 eLys Ser PheLeuThrAspG I nThr 
300 

TyrSerTyrLysGlyMe tThrTyrGly I leGluArgCysVal 

310 320 
MeAsnAlaGlylleMetThrTyrLyslIelleGlyValPro 
330 

ClyrtetCysProProGIuLeuIIeArgllisCysIleTrpPhe 
340 350 
ProSerlleLysAspTyrValGlyLeuLysJIeProAIaSer 

360 

Gl nAspLeuVa I G 1 uTr pLys ThrVa 1 Ar g [J eLeuThrSer 
370 

ThrLeuArgGluThrGluGluI I eA I aMe t ArgCysTy r As n 

380 390 
AspLysLysA I a Tr prte tG 1 uG I nPheLy s Va I 1 leLeuGIy 
400 

Val LeuSerAlaLysSerSerThrl leVal I leAsnGlyMet 
410 420 
SerMetG I nSerG I yG I u Ar g 11 e As p I 1 eAs nAspTy rH i s 

430 

Tyrl leGlyPheA la I le Leu Leu Hi sThrLysMe tLysTy r 
440 

GluGlnLeuGlyLysMelTyrAspMetTrpAsnAIaSerSer 
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'450 460 
I leSerLysTrpPheAIaAlaLeuThrArgArgArgValPhe 
470 

PheSerSerAlaValH i s A I aLeu PheProTh rLeuArgPro 
480 490 
ArgCIuGluLysGI uPheLeu II eLy s LeuSerThrPheVa 1 

500 

ThrPheAsnGluGluCysSerPheAspGlyGlyGluGluTrp 
510 

AspVal I IeSerSerAlaAIaTyrVal AlaThrG InAIaVal 

520 530 
Tbr AspGlylyaVa ILeuA 1 a A laGl nLysAIaG luLysLeu 
540 

AlaGluLyaLeuAlaGlnProValAspGluValSerAspSer 
550 560 
ProGluValProSerSerThrProAspAspThrAIaAspVal 

570 

CysGlyLysGluGlnCUValSerGIuLeuAspSerLeuSer 
580 

AlaG InThrArgSerProl leThrArgVal AlaGIuArgAla 

590 600 
ThrAlaHetLeuGl uTy r A 1 a A 1 aTy rG 1 uLysC I nLeuHi s 
610 

AspThrThrValSerAsnLeuLysArg I leTrpAsnMetA 1 a 
620 630 
GlyGiyAspAspLysArgAsnSerLeuGluGlyAsnLeuLys 

640 

PheValPheAspThrTyrPlieThrVal AspProMetVa! Asn 
650 

I JeHisPheSerThrCI yA rgTrpHe t Ar gProVa 1 ProG I u 

660 670 
Glyl leValTyrSerValGIyTyrAsnGUArgGlyLeuGIy 
680 

ProLysSerAspGlyGIuLeuPhel I eVa I AsnSerG I uCy s 
690 700 
Va I I UCysAsnSerGluSerLeuSerAlaValThrArgSer 

710 

LeuGlnAlaProThrGlyThr IleSerGlnVal AspClyVal 
720 

AlaGlyCysGlylysThrThrA I a II eLysSe r M ePheG 1 u 



730 740 
ProSerThrAsprtetUeValThrAlaAsnLysLysSerAla 
7.S0 

GlnAspValArgMetAIaLeuPheLysSerSerAspSerLys 
760 770 
GiuAlaCysAlaPheValArgThrAlaAspSerValLeuLeu 

780 

AsnGluCysProThrValSerArgValLeuValAspGluVal 
790 

Val Leu Leu Hi sPheGIyG InLeuCysAl aVa I Me tSerLys 

800 810 
LeuLysAIaVal Ar g A I a 11 eCy sPheG 1 y As pSerG 1 uG 1 n 
820 

I J eA laPheSerSerArgAspA 1 aSerPheAs pMe tArgPhe 

830 840 
SerLysI lei 1 eProAspG 1 uThrSerAspA I aAspThrThr 

850 

PheArgSerProG In AspVal Va I ProLeuVa I ArgLeuMet 
860 

AlaThrLysAlaLeuProLysG I yThrH i sSerLysTyrThr 

870 880 
LysTrpVal SerC I nSerLys Va 1 Lys ArgSerVa 1 ThrSer 
890 

ArgSerlleAlaSerValThrLeuValAspLeuAspSerSer 
900 910 
ArgPheTyrI leThrrte tThrG 1 nAl aAspLy sA 1 aSerLeu 

920 

IleSerArgAlalysGluMe tAsnleuProlysThrPheTrp 
930 

PheTrpAsnCluArgJ I eLysThr Va 1 H i sG 1 uSerG 1 nG I y 

940 950 
f leSerGIuAspHisVa IThrLeuVal Ar gLeuLy sSerThr 
960 

LyaCysAspLeuPheLysG I nPheSerTyrCy sLeu Va 1 A 1 a 
970 980 
LeuThrArgHisLysVa I Thr PheArgTyrG 1 uTyrCysGly 

990 

ValLeuAsnGIyAspLeuI leAIaGluCysIleAlaArgAla 
(2) T 52 CD D N A M ?lj T S £ ft * * i ^ «J if 



ATGGCGACGTCCTCGTTCAACATCAATGAATTGGTAGCCTCC 
CACGGCGATAAAGGACTACTCGCGACCGCCCTCGTTGATAAGGC 
AGCTCATGAGCAGCTCGAGG AGCA ATTACAGCATCA ACGTAGGG 
GCCGTAAGGTCTACGTTCGG AACGTTCTG AGCGTA AAGGATTCC 
GAAGTTATTCGGAATCGGTATGGACGGAAGTACGACCTCCATCT 
TACCCAGCAGGAGTTTGCTCCCCACGGCCTAGCTGGTGCCCTCC 
GCTTGTGTGA AACTCTCG ATTGTCTAGACTCTTTCCCTTCTTCA 
GCTCTGCGGCAGCACCTCGTCTTACACTTCGGAGGAAGTTGGGT 
CACACATTACCTCCGCGCACATAACGTACACTGCTGTTCCCCTT 
GTTTCGGTATCCGTGATAAAATGCGCCACACGGAACGTTTGATG 
AACATGCCCAAGATCATCTTGAACCATCCACAACAGTTCGATGG 
TCGACACCCCCACTTCTGCACTCATCCTGCTGCTGATTGCAAAG 
TACAAGCCCACTTTGCTATATCTATTCATGGAGGTTATGATATG 
CGCTTTAGAGGATTATGTCAGCCAATCAATGCTCACGGAACCAC 
CATTTTCAACCGAACGATGATGTTCGATGGTGCCATGATGTTTC 
ACGACCAAGGTATAATTCCCGAACTTAACTCCCAGTGGAGGAAG 
ATTAGGAACGCTTTCTCCGA A ACTGAAG ACGTCACACCGTTAGT 
TGGTAAACTTAATTCCACAGTGTTTTCCCGCGTGCGTAAATTCA 
ACACTTTACTACCTTTCGATTTCATTAACGAATCTACTATCTCT 



TATGTCCATGATTGGCAGAACATAAAATCTTTCCTAACGGACCA 
CACTTATTCCTACA A AGG A ATGACTTACGGTATTG AACGTTCTG 
TCATCAATGCTGGTATTATGACGTACAAGATTATCGGAGTACCT 
GGGATGTCCCCACCCGAACTCATTCGACATTGTATCTGGTTCCC 
CTCT ATTA A AG ACT ATGTTGGTCTAA AGATTCCCGCGTCGCAGG 
ATCTACTTGACTGCAAAACAGTGCGTATTTTAACGTCAACATTG 
CGTGAAACTGAAGACATTGCTATCAGGTGTTACAATGATAAGAA 
GCCGTGG ATGG A ACAATTTAAGGTTATCTTAGGTGTTCTATCTG 
CTAAATCATCTACCATTGTTATCAATCGTATGTCCATGCAGTCT 
GCCGAACGGATAGACATCAATGATTATCATTACATTGCGTTCGC 
TATTCTTCTTCACACAAAAATGAAATATGAGCAGCTAGGGAAAA 
TCTATCATATGTGGAATCCTTCGAGTATTTCGAAGTGGTTTCCA 
GCGTTG ACTCCTCGTCCCGTGTTTTTCTCTAGTGCTGTTCATGC 
GCTGTTCCCGACTTTGAGACCCCGTGAGGA AA AAG AATTCCTG A 
TTAAGCTCTCCACCTTCGTAACTTTTAATCAAGAGTGCTCATTT 
GATGGTGGAGAGCAATCGGACGTGATATCATCTGCTGCATACCT 
TCCTACACAGGCTCTTACTGATGGGAAAGTTTTGGCTGCGCAGA 
AAGCCGAGAAGCTCGCTGAGAACCTTGCACAACCCGTAGATGAG 
GTATCAG ACAGCCCTGAGGTGCCATCTTCA ACACCCG ATG ATAC 
TGCCCATGTTTGTGGAA AGG AGCA AG A AGTTTCGG AACTTG ACT 
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CATTGTCGGCTCAGACACGTTCCCCCATCACTAGAGTTGCTGA A 
AGGGCTACTGCCATGCTGGAGTATGCCGCTTATGAGAAACACCT 
GCATGATACCACAGTCTCCAATCTGAAACGTATTTGGAATATGG 
CGGGCGGTGATCACAAGAGAAATTCCCTCGACGGTAATCTGAAG 
TTCGTTTTCGACACGT ATTTTACTGTTGACCCCATGGTGA ACAT 
TCACTTTTCGACGGGTCG ATGGATGCGTCCTGTGCCTGAGGGA A 
TTCTCTACTCTGTTGGTTATAATGAACGCGGTTTAGGTCCGAAG 
TCTGATGGAGAGCTTTTCATTGTCAATAGTGAGTGCGTGATATG 
TAATAGCGAGTCTTTATCTGCTGTCACGCGCTCTCTTCAAGCTC 
CCACTGGAACCATTAGTCAACTTGACGGCCTCGCTGGTTGTGGG 
AA AACCACGGCAATTA A ATCCATTTTTGAGCCGTCCACTGACAT 
GATCGTTACCGCGAATAAGAAGTCCCCTCAACATGTGCGCATGG 
CACTTTTCAAATCCTCAGACTCCAAACAAGCATGCGCCTTTGTT 
CGAACAGCCCATTCTGTCCTACTTAATGAATGTCCGACTGTGAG 
TAGGGTTTTCGTTCATGAGGTCGTGTTACTACATTTTGGTCAAC 
TGTGTGCTGTCATCTCTAAACTGAAGGCTGTGCGAGCTATATGT 
TTTGGGGATTCGG AGCAG ATTGCTTTTTCTTCTCGAGACGCCTC 
GTTTGATATGCGTTTCTCTA AA ATTATTCCTGACGA AACTAGTG 
ATGCGG ACACCACATTCCGT AGTCCACA AG ACGTTGTGCCGCTT 
GTGCGTTTAATGGCTACGAAGGCCCTTCCGAAAGGAACCCATTC 



raiJHT 2-167080 (3) 

AAAATACACGAAATGGGTTTCTCAATCTAAAGTGAAGAGATCTG 
TCACATCCCGTTCTATTGCTAGTf.Tf:iirATTGG?CC*CCTGGAT 
TCTTCT AGGTTTTACATCACCATG ACTCAAGCTGATAA AGCTTC 
ACTG ATTTCA AGGGCGA A AG AGATGAACTTACCAA AGACTTTCT 
GGAACGAAAGGATTAAAACCGTACATGAATCTCAAGGTATTTCT 
GA AG ATCACGTTACTTTGGTAAGATTA AAGAGCACA AAGTGTGA 
CCTGTTCA A ACAGTTTTCTTATTGTCTTGTTGCTTTGACTAG AC 
ATAAGGTCACATTCCGCTACGAGTATTGTGGTGTATTGAACGGC 
GATTTGATCGCCGAATGTATTGCTCGTGCT 

tcmvj t^-b. ) oynRNACrt, # 
a^a^©RNA 1 #3 - K**ae*cMr* 

# 3fe . ^uxilTs 9 >< a * * -f * $ 

-oux (jyTs r t m v j ii^. ) ^cmv? 



CMVtt, aHOtt^J^Jfi-S-^fflRNAS 
-f>U*<bLT*D&*lTV*4. yMRNAtt % iffl 
*s (Sg^ft3, 3 0 0 8IORNA K 0 
08SORNA2s Jft2. 0 0 0 {5 3 CD R N A 3ft. 

ftl , 0 0 OJSS0RNA4(O4*T354^^ 5! 
C /h £ R N A (IfrH h R N A ) £ £ f fc © 
b & * . RNAItt^J^(DHlS»C, RNA 
2 ft -T 7 <f hRNAttL*»t:> * L T > R 
NA 3 ft tK R N A 4 « M JjSc # K L X ^ * . 

RNAl&tfRNA2Ctt« R N A CD ft St £ <J* 

n a 3 tc tts #ns42f a»t * << ^x^aBBit» 
tc -r * © k # b ffi a « (3 asqs) a< n - k 

^tt^. R N A 4 (2 % RNA3(0iy;U 

*>oTx »tnas^3- k $ n r t> a . 

C M V ©B±BHtt#»Ktt < . ffl***. 3 9 

14 1 i 7««±©««cgs»r4*tt<>**. b 



*HrtC*f^Ttt. ttilXtt (CMV-O) > ft 
KI^ (CMV-Y) Ccfc*ttS^fi(>A§ < s * 
Oflh«C»»ttO CM V*<*D6*iT^4. C*L*T 

MVt:*>H^55i->^i/xcj;4T$^ffltfi]B! 
t^b0jJ4-7 h KJB v> & tit tr* * c t §* « ^. 

ififc^CD c D N At^jjls **l£T I * $ 

ft ffl * & c * * « * 4< « £ ft N -5M ;i/ x B It « 

(Science), 232 , 738-743, 1986 ; aMdq->'- 
(Virology), 159, 299 305, 1987 ; 4 - I i. t* - 
* f-yKEMBO J.), _6, 1845-1851. 1987 ; 
EMB0J.,_7, 1273- 1280. 1988 : /* 4 it / x 0 J 
d i/ — (Olo / technology), 6^549-557. 1988] . 

ffiS$ntl>4 - (Nature), 328, 799 

-802, 1987] . 
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7yf--fey^RNA*?lfflt/:')'f^ 
L T *) [Nature. 315, 601-603. 19851 * 13 to 

A<t*nCffi$W#7y?-*y*RNA0r a lC^ 

i>o {>© c 0ttff;0fit$c tt. yy** 

ft Tv>&a< cembo j.,_7, 1273-1280. 

1988 : Bio/technolory.J>, 549-557, 1988 ) x 

*r a k o iu * it tt ta «i * f# * c « s o t ir* & ^ • 

Ctltt, fl.ttSS«*3 - KLTH4RNA40 
in vivo -C0£jfcfi#7y*--fey*RNA0£j£ 

RNA 1 ttRNA 2 iS^RNA^'J * - -if 

* a - k l x * • r n a u r u * - -tf tt > $ -f 



a Vim* ^!-lU7Uau 

£ W $J f * c £ ti $ 4 ;u * 0 *t M £ Wl * * 0 c 
SAJftM£%;L £ft*. in vivo *C08flSR 

m it ?f q g > it ^ x $> H ^ ' * * % % . A £ 2S 

^MtC-fe>^RNACO|tt§^|qi^^<*:?J]l$$n^. 
-ect>*%9!#^«. CMVCRNAU: 

Ttt R N A 1 - 4 0««K SftT^* 
[ 3 - a tf 7 y * 7* -f * >r 5 

X r »J - (Eur. J . Biocfaea J . 143 ,277-278, 1984 
; |i| 150 . 331-339, 1985 ] ifi^KOt© 
Ov>Ttt. *«9J#&#. CM V-O0RNA 3 
CO^TagLTt^ (#1181862 - 124748*. fs) 
62 - 168150*) *<s *tiJa»W:*/c»&4lT^tt 
^. 

(IBU A /:«)©¥a) 

*»!PI#6tt, lrtl«OCMV0RN 
A 1 C 3 - K3ftTv>*ifift^*Iir#**Cl *> . 



?i]?$<*ft*gfi«*:i- Ft*t»<iHf< 
;^;i/X(DVVARNA 1 it ^ tC # * * . 

* $ 2 5 - 2 7 TcT-iBH* 

^-*?i8a«aai«*Ttt*r4. #6ftfc» 

» « * 1 3 . 0 0 0 xg 1? 1 0 #Tb1 il JK iS /h L T $X 
£ <h T B 0 ? a a * ^ ^ IS * I* * ^ * ±11 (TkIS) 

* 1 5 0 . 0 0 0 xgt 9 0 # KB fl It it <fr ? 6 • tt 

«* a 3 ft »i* k ffiffl i* * r 'J r y x - i o o 

^■;jP^T 1 4 0 . 0 0 0 xgT 9 0 ft Rfl S ft it <fr L * 
*ft»ttS».-r 4 . :HT^/;^/^UfJ;») 

RNA 1 ~ 4 0 rff&Tfc^ffl l^T c D N A *<£j£ 

r *. £ r > rna03 - ^vaoiasK^j^atg 

•>-*xy*K<fcJ9ft]EL. cftJ;<3 7"-7*(^- 



^tlicDNAlis l*iST2b*0?>Cn*i« 
fiiLt«IIClt^2*llc DNA^^fitt^. 
:n^P U C & & t^'-y (Gene) , 19, 259-268, 
1982 ; Gene. 33, 103- 119, 1985] % Ml 3 np 
[ > U v X 4 y IVf^D^ - (Meth- 
ods in Emyaol.), 101, 20-77. 1983] £ 0 ^ * 
^-C^AUv *ASffi(HBi01*JM109 *¥) CJ£K 
ftlHT^D^X^fi. ft * ft * ° - y # . 
4 * 0 R NAOi*nt:«l5f 4^iB^^/:^^^ 

&?a-y*7*D-7'<bLTCMV0±RNA* 

(northern hy br i d i za t i on) £ fl" 7 • < It > @ 
^©yU-RNA 1 - C/N^H'^Xt^ 

(3E9l0a*) 

*%l|H0RN A I ^3 - Kt4i!lc?li> CM 
a. «b ft 4 . 
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XJfcfl 

(i) CMV-0©«fti<f^XRN A <Z>ifL3if 

© CMV-OSSi, 2 5 - 2 7 tOfiSt 
1 iB HI h 1 0 H HI « f# L fc * a « ( K Y - 5 
7) 1 0 0 v CftttUfc. BttlfcSlfeS*** 
Tttfa&x I fliNEDTA*ttO. 5 M * X y« 
18 Ui » ( pH 6. 5 ) i 0 0 a £ t 0 n d * * J* 1 0 
0 a £ * fol * , 7-'l^7l'^- (Ml 5, 
0 0 0 rpn) Tli&ftLtz. 1 3. 

0 0 0 x g -e 1 0 ftMafrL* ±1 (*JI) 

^ci 5 o, o o o xgT9 o»raa^Lfc. » 

£ liHEDTAttfrl Old') y> 

IS 8nffi ( pH 7. 2 ) 1 0 a a £ flu * . -r 7 n y * * 

Mi^x-ioo^im^tno, o o o x g 



»GB¥2-1G7080 (5) 

m £ k « s l tz • :ntaft*'>^A<DaBWtt 

i?? /(r 4n «?. (H..u.n.5(i # i - * > (z 
filiU 2 4 0. 0 O0xgT4KBit6tfe. 

^ci n, ooox g T90 a raa/OL. a: 

yJgJKT 1 H S D S > 12. 5 n/m My^H h <t 

< *)i§LT R N A**ttfftSlL*:. CCD^teT. 
S&lg 1 0 0 gi!)^2w(0RNA^9/:. 
(2) RNA103'5kda0E&&JH0i*£ 

© 3 ' *380ffiSa : ±SflT»/c 4 /i g 0 C M 
V-ORNA£^t;i3& (1 0 OiHHEPES- 
Na0»( P H 7. 5 )/ 1 0 0 «M MgC & ,/ 1 0 0 oM D T T / 
0. B S A / 2 «MA T P / 1 0 % (Vv) 

D M S 0) K 5 0 Ci ®Cytidine3 ' .5' - [5 ' - 
3f P ] biaphoaphatei *J8BT 4RNA')^-f 
( 1 0 unit)*^JP^s 4 1 6 l*IHfil£aF*x R 



N A 3 ' 5fc»K«I8Lfc. 7x;-^-clfif^ 
It * UK x^;-^tt«TRNA^Is]iRL. 8M 
SSt^t'2 4 *6 * 'J 7 £ ') ^7 $ K Y il> K 0 

^-TRNAAyK0ffla*«a»s § W O II ft 
*<ft3, 3 0 0 150 R N A USftClitoty^ 

Peat tie CD:fri£ [7 a *> - r' a * 7' if 

+ > a t >\> 7 a t $ - .+ 7' 

* 7' if JL - X X X - (Proc. Katl. Acad. Sci 
USA). 76, 1760- 1764. 1979 ] fZ It fc . IP 5 . 

> ^ >ufijf t » T 7 ~ y £ . ^If^t'o*-* 
^-K7f-^I^{^U £ fc . > f- >* y 
^'l^yt* JS r« K * & * T t K 7 >" v T <t ¥ 
ttttLfc. :tlH8f^ttT <pH4.5)T7-«J 
y^ffl^Tgj&fi&x 8MR*t*t,'Z 0«*'J7 
^ 'i^7 5 K y ;u K CD -If- ^ ^ W $)\ L > t-H'>* 



CMV-ORNA103 ' 08«fc *) 1 8flfl<3E£ 

5 10 15 

3' - ACCAGACGAAAACCUCGG-5' 

C10ffi?IJ^. CMV-ORNA2. RNA3^ 

< ^ L ^ -p tz . 

(3) cDNAO^li 

2 0 // £ <Z>*2ai?ffi (5 0 mH Tris-HC £ . pH 8. 3 . 

0. 1 5 MKC* ) tZt&mn NAtLt, ±J2(l)T?f» 

/c^RNA (1 2^g) 7 7 4 v - £LZ . 

N A * jBMfi (0.4m) SS^LTflESBO^^x 
» It A L s :*i*9 0 tlcl)D9t/;ailtftt-5 
: i C J; , RNAir^ ^-^^^^-ti-/c. 
C^^rS^iai^iwK^l 0 0 // 5 0 o>MTr i 3 

-HC £ . pit 8. 3 / i 0 ibM MgC & 1 / \ 0 mM D T T 
/ \ 0 0/*g / b« CMV-ORNAi/i^O 
(Z L tz tk ^ 4 ffl © f * -* •> * 0 u * K 3 V y K 
* 1 nMtC tt 4 J; -5 C ftni * 1 0 0iinit(D2(c^H 

mzm^T 4 2 1 t 9 0 tfnji/zj&^ft cd 

N A 0-*iS s ^^jKL^. 7 * y - ;u}fiajs x 
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9 J - ^itnoVk. 1 0 0 u i 0«'<Jii£ ( 2 0 nrt 

Tris-IIC B. . P H 7. 5 / 5 n« MgC £ */ 1 0 0 mMKC £ 
/ \ 0 aM (NH*) iSO*/ 1 5 0 mM NAD/5 0 z* * / 
alBSA ) ££Cs 4UOft*M« 

* <7 U it * K 3 U y&£4 0//MCtt*cfc-5ilO*. 
/c. C tLtC R Nase H (1 0 unit) s *flSB 'J ti 
--t: (1 Ounit) N *HBDNA#'jy 5--ts I 

( 2 5 0 unit) £JJD*. 1 2 r T 6 0 HI* 
1?2 2 r T 7 5 #r a 1£ffi*fT* l^* c D N 

A^^JEt/;. 7 x y -;i/|fctB. x^y-A/itjR 

C tl^SA/ft (1 0 0 n»M Tris-HC * , pH 8. 0 / 
1 OnHEDTA/8 0 M Adenosyl nethionine 
/HOm / «HSA) 4 0ai££SA'Ln 
Eco Rl«ethylase( 4 Ounit) *})DiT 3 7 tt i 

* y - ;u«idi, x ? / - ;utt«GD&> T 4 * 'i > 
7 --fe"T¥»*«tC L/c& (3 3 aMTris-acetate, 
pH 7. 9 / 6 6 ■« KCH,C00/ I 0 nrt Mg(CH,CO0)«/ 
0. 5 art D T T / 0. 1 n*/a £ B S A, 3 7 ^ . 1 &$ 



?*M¥2-1G7080 (6) 

R3) , EcoRI g yA-HV-S's v*2«i§*t 
4 a r * ffl H T It * ^ f z . 

v ~ j - :i- J£ i > x ^ / - ;^ tt X c ii £ £ m HX 

l/c&* eco ri ci ounit) (3 7 

1 ffl ) . * £ JjP * T 5 0 jt/ £ £ I, s 5-1 
5 NaC 1 7 >'X y h (5 ■ ^ ) KfiJf . 1 

7 0. 0 0 0 x gT4ltHlit*l/fc. 

b x IKfi^l Kbpjy±0g{i# (±]g cfc tt3.7« & ) 

ix ? y -;uit«c^ *> HttLfc. C 
ttoT-<* * -pBR322©Ec^RlgJU£ KftA L/c . 
(4) ? o - ^ y ? 

j&K*£!ft ttv Hanahan <D2f& [ r 4 - X * X - 
£a-^y^ (DNA cloning), voll. p P 109- 
136, 1985 ] tiSSL^UClo^, AUBIIB 
101 * 0. 1 M KC £ / 4 5 «H MnC S. ,/ 1 0 aM CaC i s 
/ 1 0 mM KCIUCOO/ 1 Q % ? l ) -fe D — ;u / 3 mMig 

+ -9- 3 /n'7 $ y *^^pH6. 4 co&ffiyfcT 0 -c 
tJHSls $ h CC D M S O i&tem&w 7 Kfcfc 
* <fc 7 can** 3 y tfr y h *;u*iHSS L/c. ± 
S(3)ri|fcDNAg«5- 1 OM^nn'f^ 



Hr ^ 1 0 0 v £ KflDa. . 3 0»H»St 

« * T V f * »; y (30m / ■ 4 ) * £ t; L 

£{#/c. cg> + ^£n 7;^'j-sD.sir$- 

X * 'j - y ^'*}t«^, 2. 0 KbpHiJ&CDffA D 
N A d - y < -?tH»/c. C^l^CD^ 

D-yJ;i9 7*7^ ^ KDN A^iajL, Eco RI 
77*'>yh*0iRL/c. C-K^CD77/>yh 
^/D-riU CMVCDH«JRNA^LtS!!<i:LT 
Sr^C^^ > -f y/Dyr-f y ^ northern 
blotting £}f#o/c. 3 -9®^ o-y^RNA 
lijJiA^'H'n'L, RNA1 ©DNA^r 
figs 2. 5Kbp<B?n-y£ 
»K^^§/:, « 0 <D tt . •> - * x y * 

- -f ^ c D N A * f» /c . 

(5) VSEno^E 

±Sfi(4) T W /c ^ d - y ^ ^ Eco_RI 7 7 ^ / V Y 
*9)»)tliL. Ml 3op1 8tC^7'^D-^y^'L 



/c. ^^f[S]^t?A $ ti^c ^ o - y L > a a 
iSiSf+ac/-^xyxfflr'u->9 y** r^ffl 
V^T^ri^Stt*#StL/c. BP^s Baa HI t 
Ps_ti BfiT»ADNAttO iP I 8*Wttff?i. X 

D N A *Ba«JliaHa*£»A U DNA^IiO^ffl 
W8L/c. C tt*_LK(4)T;K L /c -5 

casein <*-t*-Tifi3ttfi$ ©«asK?d* <>o^ 

x ^ ^ y •> s y T » c D N a o ffl 8IE M fc » 
5 ' *«0JaSffi?'Jti, 7 v - 

R N A ©iltt > - ^ X y % [Proc.Natl. 
Acad. Sci.USA.83. 3371 -3375, 1986 ] iZ J; *) tk 

-htsi-mo) d n ACDasK?d«^ < ta 

K^fflt>TWI!RU/cRNA 10)K^^^ 

1^7 $ y Mffi?i]^^L/c. 
4. HiS©fam/isJi?fl 
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ait*, nfowzft ^n/c + iaoc dnaojs 

1#B^6 9 0 7 2 $i©X h * 7* 3 K ^ £ T T 



ftix #a± fi s jii 



0 I Ufll) 

10 20 30 40 50 60 70 

GTTTTATTTACAAGAGCGTACGGTTCAACCCCTGCCTCCTCTGTAAAACTACCCTTTGAAAACCTCTCTTTC 



82 92 102 112 122 132 142 

TTAATCTTTTCTTTGTAAATTCCTATGGCGACGTCCTCGTTCAACATCAATGAATTGGTAGCCTCCCACGGC 

Met A I aThrSerSer PheAsn l \ eAenG! uLeuVo I A I oSerHI sGI y 

154 164 174 164 194 204 214 

GATAAAGGACTACTCGCGACCGCCCTCGTTGATAAGGCAGCTCATGAGCAGCTCGAGGAGCAATTACAGCAT 
AspLysGI y LeuLouAl aThr A I aLeuVal AspLysAI aAl oHIsGl uGl nLeuG I uGluGI n LeuGI nHi s 

226 236 246 256 266 276 286 

CAACGTAGGGGCCGTAAGGTCTACGTTCGGAACGTTCTGAGCGTAAAGGATTCCGAAGTTATTCGGAATCGG 
GInArgArgGlyArgLysValTyrValArgAsnValLeuSerVal LysAspSerGluVal II eArgAsnArg 

298 308 318 328 338 348 358 

TATGGAGGGAAGTACGACCTCCATCTTACCCAGCAGGAGTTTGCTCCCCACGGCCTAGCTGGTGCCCTCCGC 
Ty rGI y Gl yLy sTy r AspLeuHl sLeuThrGI nGlnGluPheAlaProHltGlyLeuAlaGlyAI aLeuArg 

370 380 390 400 410 420 430 

TTGTGTGAAACTCTCGATTGTCTAGACTCTTTCCCTTCTTCAGGTCTGCGGCAGGACCTCGTCTTAGACTTC 
LeuCysGI uTh r LeuAspCysLe uAspSer PhePr oSerSerGlyLeuArgGI nAsp Leu Vol LeuAspPh e 

442 4 52 462 472 482 492 502 

GGAGGAAGTTGGGTCACACATTACCTCCGCGGACATAACGTACACTGCTGTTCCCCTTGTTTGGGTATCCGT 
Gl yGlySerTrpValThrHi sTy r LeuAr gG I y H I 6 A sn Va I H I 8 Cy sCy sSer Pr oCy s UeuG I y 1 1 eAr g 

514 524 534 544 554 564 574 

GATAAAATGCGCCACACGGAACGTTTGATGAACATGCGCAAGATCATCTTGAACGATCCACAACAGTTCGAT 
AspLysMetArgHi sThrGI uAr gLe uMe t As nMet Ar gLy s X I el I eLeuAsnAspProGI nGi nPheAsp 
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586 596 606 616 626 636 646 

GGTCGACAGCCGGACTTCJGCACTCATCCTGCTGCTGATTGCAAAGTACAAGCCCACTTTGCTATATCTATT 

Gl yAr gGlnProAspPheCysThrHi sProAl oAl aAspCysLy s Va I G I nAI aHlsPheAl a I I eSer I le 
658 668 678 688 698 708 718 

caTggaggttatgatatgggctttagaggattatgtgaggcaatgaatgctcacggaaccaccattttgaag 

Hi sGI yGlyTy rAspMetGI yPheAr gGI yLeuCysGI uAI oMet AsnA I aHI sGI yThrTh r r I eLeuLys 

730 740 750 760 770 780 790 

GGAACGATGATGTTCGATGGTGCGATGATGTTTGACGACCAAGGTATAATTCCCGAACTTAACTGCCAGTGG 
Gl yThrMefMef PheAspGlyAlaMetMetPheAspAspGI nG I y I I e 1 1 e Pr oGI uLeuAsnCysGI nTrp 

802 812 822 832 842 852 862 

AGGAAGATTAGGAACGCTTTCTCCGAAACTGAAGACGTCACACCGTTAGTTGGTAAACTTAATTCCACAGTG 
ArgLysI I eArgAsnAl oPheSerGI uThrGI uAspVa ITh rPr oLeuVa I G I yLy sLeuAsnSer Th rVa I 

874 884 894 904 914 924 934 

TTTTCCCGCGTGCGTAAATTCAAGACTTTAGTAGCTTTCGATTTCATTAACGAATCTACTATGTCTTATGTC 
PheSerArgValArgLysPheLysThrLeuValAI aPheAspPhel 1 eAsnGI uSerThr Met SerTyrVol 

946 956 966 976 986 996 1 0O6 

CATGATTGGGAGAACATAAAATCTTTCCTAACGGACCAGACTTATTCCTACAAAGGAATGACTTACGGTATT 
HI sAspTrpGI uAsnl I e Uy sS er Ph eLeuTh r AspG I n Thr Ty r S e r Ty r Ly 8 G I yMet Thr Ty r G I y I le 

1018 1028 1038 1048 1058 1068 1078 

GAACGTTGTGTCATCAATGCTGGTATTATGACGTACAAGATTATCGGAGTACCT GGGATGTGCCCACCCGAA 
Gl uArgCysVal I I e AsnA I aGlylleMetThrTyrLysIl e 1 1 eG I yVol ProGI yMetCysProProGl u 

1090 1100 1110 1120 1130 1140 1150 

CTCATTCGACATTGTATCTGGTTCCCCTCTATTAAAGACTAT GTTGGTCTAAAGATTCCCGCGTCGCAGGAT 
Leu 1 1 eArgHisCysIl eTrpPheProSer I leLysAspTyrVal GlyLeuLysI leProAl oSerGlnAsp 



m 1 i<03) 



1162 1172 1182 1192 1202 1212 1222 

CTAGTTGAGTGGAAAACAGTGCGTATTTTAACGTCAACATTGCGTGAAACTGAAGAGATTGCTATGAGGTGT 
LeuVa IGI uTrpLysThr Val Arg II eLeuThrSerThr LeuArgGI uThrGI uGl u r I e A I aMet A rgCy s 

1234 1244 1254 1264 1274 1284 1294 

TACAATGATAAGAAGGCGTGGATGGAACAATTTAAGGTTATCTTAGGTGTTCTATCTGCTAAATCATCTACC 
TyrAsnAspLysLysAloTrpMetGluGlnPheLysValll eLeuGI yValLeuSerAloLysSerSerThr 

1306 1316 1326 1336 1346 1356 1366 

ATTGTTATCAATGGTATGTCCATGCAGTCTGGCGAACGG ATAGACATCAATGATTATCATTACATTGGGTTC 
1 1 eVol I I eAsnGI yMet SerMef Gl nSerGlyGluArglleAspIl e AsnAspTyr Hi sTyrl leGlyPhe 

1378 1388 1398 1408 1418 1428 1438 

GCTATTCTTCTT.CACACAAAAATGAAATATGAGCAGCTAGGGAAAATGTATGATATGTGGAATGCTTCGAGT 
Al al I eLeuLeuHi sThrLysMetLysTyrGluGloLeuGlyLysMetTyrAspMetTrpAsnAI aSerSer 

1450 1460 1470 1480 1490 1500 1510 

ATTTCGAAGTGGTTTGCAGCGTTGACTCGTCGTCGCGTGTTTTTCTCTAGTGCTGTTCATGCGCTGTTCCCG 
IleSerLysTrpPheAlaAlaLeuThrArgArgArgVolPhePheSerSerAlaVolHlsAlaLeuPhePro 

1522 1532 1542 1552 1562 1572 1582 

ACTTTGAGACCCCGTGAGGAAAAAGAATTCCTGATTAAGCTCTCCACCTTCGTAACTTTTAATGAAGAGTGC 
Th r LeuArgPro ArgG I uGl u Ly s G I u Phe Le ul I e Ly sLeuSerThr Ph eVol Thr Ph e As nG I u Gl u Cy s 

1594 1604 1614 1624 1634 1644 1654 

TCATTTGATGGTGGAGAGGAATGGGACGTGATATCATCTGCTGCATACGTTGCTACACAGGCTGTTACTGAT 
SerPheAspGlyGlyGluGluTrpAspVallleSerSerAlaAlaTyrValAlaThrGlnAlaValThrAsp 

1666 1676 1686 1696 1706 1716 1726 

GGGAAAGTTTTGGCTGCGCAGAAAGCCGAGAAGCTCGCTGAGAAGCTTGCACAACCCGTAGATGAGGTATCA 
Gl yLysN/alLeuAloAlaGlnLysAlaGI uLysLeuAJ aGIuLysLeuAl aGlnProVo lAspGI uVol Ser 
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1738 1748 1758 1768 1778 1788 1798 

GACAGCCCTGAGGTGCCATCTTCAACACCCGATGATACTGCCGATGTTTGTGGAAAGGA6CAAGAAGTTTCG 

AspSer ProGluVa I ProSerSer Thr Pro AspAspTh r A I aAspVa I CysG I y Ly sG I u G I nG I uVol Ser 

1810 1820 1830 1840 1850 I860 1870 

GAACTTGACTCATTGTCCGCTCAGACACGTTCCCCCATCACTAGAGTTGCTGAAAGGGCTACTGCCATGCTG 
GluLeu AspSer Leu Ser A I o G I nThr Arg Ser Pro 1 I eThr ArgVa I AloGlu Ar gAloThr AloMefLeu 

1882 1892 1902 1912 1922 1932 1942 

GAGTATGCCGCTTATGAGAAACAGCTGCATGATACCACAGTGTCCAATCTGAAACGTATTTGGAATATGGCG 

GluTyrAI oAlaTyrGluLysGlrtLeuHi s AspThrTh r Vol Ser AsnLeuLy s Arg I I eTr pAsnMet A I o 

1954 1964 1974 1984 1994 2004 2014 

GGCGGTGATGACAAGAGAAATTCCCTCGAGGGTAATCTGAAGTTCGTTTTCGACACGTATTTTACTGTTGAC 
Gly GlyAspAspLysArgAsnSerLeuGI uGly AsnLeuLy sPhe Vol PheAspThr T y r PheTh r Vol Asp 

2026 2036 2046 2056 2066 2076 2086 

CCCATGGTGAACATTCACTTTTCGACGGGTCGATGGATGCGTCCTGTGCCTGAGGGAATTGTCTACTCTGTT 
Pr oMer Va I As n I I e Hi sPheSerThrGly ArgTrpMef Ar gProVa I ProG luG ly 1 1 e Va I Tyr Ser Va I 

2098 2108 2118 2128 2138 2148 2158 

GGTTATAATGAACGCGGTTTAGGTCCGAAGTCTGATGGAGAGCTTTTCATTGTCAATAGTGAGTGCGTGATA 

GlyTyrAsnGluArgGlyLeuGlyProLysSerAspGly GluLeuPhe I le Vo I AsnSerG I uCysVo I He 

2170 2180 2190 2200 2210 2220 2230 

TGTAATAGCGAGTCTTTATCTGCTGTCACGCGCTCTCTTCAAGCTCCGACTGGAACCATTAGTCAAGTTGAC 
CysAsnSerGluSerLeuSer A I o Vo I Th r Ar g Se rLe u G1 n A I aProThr G I yThr I le Ser G In Vo I Asp 

2242 2252 2262 2272 2282 2292 2302 

GGGGTCGCTGGTTGTGGGAAAACCACGGCAATTAAATCCATTTTTGAGCCGTCCACTGACATGATCGTTACC 
Gly Vol AlaGlyCysGlyLysThrThrAI a I leLysSer 1 1 ePheGI u Pro Ser Thr AspMef I leVolThr 



2314 2324 2334 2344 2354 2364 2374 

GCGAATAAGAAGTCCGCTCAAGATGTGCGCATGGCACTTTTCAAATCGTCAGACTCCAAAGAAGCATGCGCC 
AlaAsnLysLysSerAlaGlnAspValArgMetAloLeuPheLysSerSerAspSerLysGluAl aCysAI a 

2386 2396 2406 2416 2426 2436 2446 

TTTGTTCGAACAGCCGATTCTGTCCTACTTAATGAATGTCCGACTGTGAGTAGGGTTTTGGTTGATGAGGTC 
PheVal Arg Thr A I aAspSerVo ILeuLeuAsnGluCysProThrVo I Ser Ar gVo I LeuVa I As pG I uVa I 

2458 2468 2478 2488 2498 2508 2518 

GTGTTACTACATTTTGGTCAACTGTGTGCTGTCATGTCTAAACTGAAGGCTGTGCGAGCTATATGTTTTGGG 
Vol LeuLeuHl sPheGI y 61 nLeuCys A I aVa I Met Ser LysLeuLysAI oVo I Arg A I o I I eCy sPheGI y 

2530 2540 2550 2560 2570 2580 2590 

GATTCGGAGCAGATTGCTTTTTCTTCTCGAGACGCCTCGTTTGATATGCGTTTCTCTAAAATTATTCCTGAC 
AspSerGluGlnlleAlaPheSer Ser Ar gAspAlaSerPheAspMet ArgPheSer Lys I lei I e Pro Asp 

2602 2612 2622 2632 2642 2652 2662 

GAAACTAGTGATGCGGACACCACATTCCGTAGTCCACAAGACGTTGTGCCGCTTGTGCGTTTAATGGCTACG 
Gl uThr SerAspAlaAspThrThrPheArgSerProGlnAspVal ValProLeuVa lArgLeuMet AloThr 

2674 2684 2694 2704 2714 2724 2734 

AAGGCCCTTCCGAAAGGAACCCATTCAAAATACACGAAATGGGTTTCTCAATCTAAAGTGAAGAGATCTGTC 
LysAloLeuProLysGlyThrHi sSer LysTyrThr LysTrpVol Ser Gl nSe rLysVa I Lys Ar gSerVa I 

2746 2756 2766 2776 2786 2796 2806 

ACATCCCGTTCTATTGCTAGTGTGACATTGGTCGACCTGGATTCTTCTAGGTTTT ACATCACGATGACTCAA 
Thr Ser ArgSer T leAl aSer Vol Thr LeuVa I AspLeuAsp Ser Ser Ar gPheTy r I I eThrMetThr Gl n 

2818 2828 2838 2848 2858 2868 2878 

GCTGAT AAAGCTTCACTGATTTCAAGGGCGAAAGAGATGAACTTACCAAAGACTTTCTGGAACGAAAGGATT 
A I aAspLysAlaSerLeuI I eSer Ar gAI aLysG I uMet AsnLeuProLy sThr Ph eTr p AsnG I uA rg I I e 
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2900 2310 2320 2930 2940 2950 

AAAACCGTACATGAATCTCAAGGTATTTCTGAAGATCACGTTACTTTGGTAAGATTAAAGAGCACA AAGTGT 
LysThrVolHisGlu SerGlnGI y 1 1 eSerGI uAspHI sVo I Thr LeuVa I ArgLeuLy sSe rThr LysCys 

2962 2972 2982 2992 3002 3012 3022 

GACCTGTTCAAACAGTTTTCTTATTGTCTTGTTGCTTTGACTAGACATAAGGTCACATTCCGCTACGAGTAT 
AspLeuPheLysGI nPheSerTyrCysLeuVal AlaLeuThr ArgHi sLysVal Thr PheArgTyrGluTyr 

3034 3044 3054 3064 3074 3084 3094 

TGTGGTGTATTGAACGGCGATTTGATCGCCGAATGTATTGCTCGTGCTTAGCGGTTTCCCTCCTTCGGGCGG 
CysG I yVal Leu As nG I yAspLeu IleAlaGluCysIleAlaArgAla 

3106 3116 3126 3136 3146 3156 3166 

GATCTGAGTTGGCGGTAATCTACAAACCGTCTGAGGTCACTAAACGTTAACGGTT ACGTTTTCGGTGAACGG 

3178 3188 3198 3208 3218 3228 3238 

GTTGTCCATCCAGCTTACGGCTAAAATGGTCAGTCGTGGAGAAATCCACGCCAGTAGACTTACAAGTCTCTG 

3250 3260 3270 3280 3290 3300 3310 

AGGCGCCTTTGAAACCATCTCCTAGGTTTCTTCGGAAGGACTTCTGTCCGTGTACTTCTAGTACAATGTGCT 

3322 3332 3342 3352 3362 

AGTTTCAGGGTACGGGTGCCCCCCCACTTTCGTGGGGGCTCCAAAAGGAGACCA 
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